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(54) PRODUCTION OF GLASS SUBSTRATE FOR INFORMATION RECORDING MEDIUM AND INFORMATION RECORDING 
MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To largely suppress elution of alkali to a high quality level to use the glass for an information 
recording medium such as a magnetic disk by bringing a glass substrate containing alkali ions for an information recording medium 
into contact with a molten salt of pyrosulfates and/or hydrogen sulfates. 

SOLUTION: The glass substrate for an information recording medium is treated by dipping the glass substrate containing alkali 
ions in a molten pyrosulfates or hydrogen sulfates or bringing one surface of the substrate into contact with the molten salt. The 
temp, of the molten salt is 275 to 300° C or higher to decrease the elution of alkali to zero or almost zero. The upper limit of the 
temp, is 350 to 400° C so as to prevent blueing of the glass substrate. For a chemically reinforced glass, the upper limit is 
preferably 300 to 350° C so as to prevent decrease in the strength. The efFect to suppress elution of alkali can be obtd. only by 
treating with a molten salt for >5 min. As for the glass substrate, an aluminosilicate glass, silicate glass having high-valence metal 
ions, soda lime glass or its chemically reinforced glass can be used. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the trans|a^^^ original precisely. 

2. **** shows the word which can not" be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the glass substrate for information record media characterized by contacting the glass 
substrate for information record media containing alkali ion to the fused salt of pyrosulfate, and/or the fused salt of a 
hydrogen sulfate. 

[Claim 2] The manufacture approach of the glass substrate for information record media characterized by contacting the glass 
substrate for information record media containing alkali ion to the fused salt which added the sulfuric acid to the fused salt and/or 
the hydrogensulfate of pyrosulfate. 

[Claim 3] The manufacture approach of the glass substrate for information record media according to claim 1 or 2 characterized by 
fused salt consisting of fused salt of a kind chosen from a potassium pyrosulfate, sodium pyrosulfate, a potassium hydrogensulfate. 
and a sodium hydrogensulfate, or two sorts or more of salts. 

[Claim 4] The manufacture approach of the glass substrate for information record media given in any 1 term of claims 1 -3 to which 
temperature of fused salt is characterized by being melting temperature or liquid phase temperature -400 degree C. 
[Claim 5] The manufacture approach of the glass substrate for information record media given in any 1 term of claims 1-4 to which 
temperature of fused salt is characterized by being 250 degrees C - 350 degrees C. 

[Claim 6] The manufacture approach of the glass substrate for information record media given in any 1 term of claims 1-5 to which 
temperature of fused salt is characterized by being 250 degrees C - 300 degrees C. 

[Claim 7] The manufacture approach of the glass substrate for information record media given in any 1 term of claims 1-6 to which 
the processing time by fused salt is characterized by being 1 minute - 30 minutes. 

[Claim 8] The manufacture approach of the glass substrate for information record media given in any 1 term of claims 1-7 
characterized by the glass substrate for information record media being a glass substrate to which chemical-strengthening 
processing was performed. 

[Claim 9] The manufacture approach of the glass substrate for information record media given in any 1 term of claims 1-8 
characterized by the glass substrate for information record media being a glass substrate used for the magnetic disk played with a 
magnetic-reluctance mold head. 

[Claim 10] The information record medium characterized by forming a record layer at least on the glass substrate for information 
record media obtained by any 1 term of claims 1-9 using the manufacture approach of the glass substrate for information record 
media a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the glass substrate for information record media, an 

information record medium, etc. 

[0002] 

[Description of the Prior Art] In recent years, the glass substrate which is excellent in various properties as a substrate for 
information record media as compared with other ingredients attracts attention. For example, as a substrate for magnetic disks, 
although many aluminum substrates were used, with the request of the miniaturization of a magnetic disk, sheet-metaHzing, or the 
reduction in floatation of the magnetic head, compared with an aluminum substrate, a miniaturization and sheet-metaHzing are 
easy, and since display flatness is high and the reduction in floatation of the magnetic head etc. is easy, the rate using a glass 
substrate has been increasing. 

[0003] It is the object which prevents that raise shock resistance and vibratility-proof and a substrate is damaged by the impact or 
oscillation as a glass substrate for information record media, and the glass substrate containing the alkali ion in which the 
improvement in on the strength by the chemical strengthening on the front face of a glass substrate is possible is used in many 
cases. 

[0004] When using the glass substrate containing alkali ion as a substrate for information record media, it is desirable for elution of 
the alkali contained in a glass substrate to pose a problem in many cases, and to suppress elution of alkali as much as possible. 
[0005] For example, although it is necessary to use the glass substrate containing that principle top alkali ion when using the ion- 
exchange method which permutes the alkali ion in glass by alkali ion with a larger ionic radius than it. is made to generate 
compressive stress strong against a glass surface by the increment in the volume of the ion-exchange section, and strengthens a 
glass front face, elution of the alkali of the glass substrate after ion exchange treatment poses a problem in this case. 
[0006] Moreover, although the glass type which has predetermined reinforcement is also in the glass substrate for information 
record media containing alkali ion even if it does not perform chemical-strengthening processing, elution of alkali poses a problem 
also in this case. 
[0007] 

[Problem(s) to be Solved by the Invention] Although elution of alkali poses a problem when using the glass substrate for information 
record media containing alkali ion, as mentioned above, what has the enough technique which controls elution of alkali by high RE 
** RU is not developed. 

[0008] This invention is made under the above-mentioned background, and aims at offer of the manufacture approach of the glass 
substrate for information record media which can control elution of the alkali from a glass substrate by high RE ** RU, an 
information record medium, etc. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention persons came to complete header 
this invention for the ability of elution of alkali to be remarkably suppressed by it being immersed in fused salt, such as pyrosulfate, 
and processing the glass substrate for information record media containing alkali ion, as a result of repeating research. The reason 
(mechanism) which can control elution of the alkali from a glass substrate by high RE ** RU here if it is immersed in fused salt, 
such as pyrosulfate, and a glass substrate is processed From the condition of Si-O-Na in the maximum surface layer of glass of 
not constructing a bridge, the hydronium ion and Na+ of Si-O-Na which are produced from the moisture contained in pyrosulfate 
carry out the ion exchange. It is thought that it is because it becomes a silanol group (Si-O-H), and a silanol group is dehydrated by 
the afterbaking and bridge formation-ization of Si-O-Si is made on a glass front face. 
[0010] That is, this invention is considered as the following configurations. 

[0011] (Configuration 1) The manufacture approach of the glass substrate for information record media characterized by contacting 
the glass substrate for information record media containing alkali ion to the fused salt of pyrosulfate, and/or the fused salt of a 
hydrogen sulfate. 

[0012] (Configuration 2) The manufacture approach of the glass substrate for information record media characterized by contacting 
the glass substrate for information record media containing alkali ion to the fused salt which added the sulfuric acid to the fused 
salt and/or the hydrogen sulfate of pyrosulfate. 

[0013] (Configuration 3) The manufacture approach of the glass substrate for information record media the configuration 1 
characterized by fused salt consisting of fused salt of a kind chosen from a potassium pyrosulfate, sodium pyrosulfate, a potassium 
hydrogensulfate, and a sodium hydrogensulfate, or two sorts or more of salts, or given in two. 

[0014] (Configuration 4) The manufacture approach of the glass substrate for information record media given in any 1 the 
configurations 1-3 of that temperature of fused salt is characterized by being melting temperature or liquid phase temperature -400 
degree C. 

[0015] (Configuration 5) The manufacture approach of the glass substrate for information record media given in any 1 the 

configurations 1-4 of that temperature of fused salt is characterized by being 250 degrees C - 350 degrees C. 

[0016] (Configuration 6) The manufacture approach of the glass substrate for information record media given in any 1 the 

configurations 1-5 of that temperature of fused salt is characterized by being 250 degrees C - 300 degrees C. 

[0017] (Configuration 7) The manufacture approach of the glass substrate for information record media given in any 1 the 
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configurations 1-6 of that the processing time by fused salt is characterized by being 1 minute - 30 minutes. 
[0018] (Configuration 8) The manufacture approach of the glass substrate for information record media given in any 1 term of 
claims 1 -7 characterized by the glass substrate for information record media being a glass substrate to which chemical- 
strengthening processing was performed. . , s 

[0019] (Configuration 9) The manufacture- ap.prdabh . of.tiie^as^subs^atejfor information record media given in any 1 the 
configurations 1-8 of that it is characterized by the glass substrate for information record media being a glass substrate used for 
the magnetic disk played with a magnetic-reluctance mold head. 

[0020] (Configuration 10) The information record medium characterized by forming a record layer at least on the glass substrate for 
information record media obtained by any 1 of the configurations 1-9 using the manufacture approach of the glass substrate for 
information record media a publication. 
[0021] 

[Function] By this invention, elution of alkali can be remarkably suppressed by it being immersed in fused salt, such as pyrosulfate, 
and processing the glass substrate for information record media containing alkali ion. Therefore, the deterioration (YAKE etc.) of a 
glass front face and generating of a foreign matter resulting from migration on the front face of alkali-metal ion can be controlled 
remarkably. 

[0022] Moreover, since the glass substrate which suppressed elution of alkali remarkably is used according to the information 
record medium of this invention, the information record medium which is excellent in weatherability and a life and has high 
dependability can be manufactured. 
[0023] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0024] In the manufacture approach of the glass substrate for information record media of this invention, the glass substrate for 
information record media containing alkali ion is contacted to the fused salt of pyrosulfate, the fused salt of a hydrogen sulfate, etc., 
and is processed. 

[0025] Here, pyrosulfate is a salt of a pyrosulfuric acid (H2S207), and is expressed with general formula M2S207 (M expresses 
alkali metal, alkaline earth metal, other metals, ammonium, etc.). It will become pyrosulfate if one-mol water can be taken from a 
two-mol hydrogensulfate (MHS04 (M shows a metal)). If a hydrogensulfate is dissolved and it is fused salt, water will be lost and it 
will become pyrosulfate. In this case, although water evaporates, the water which remains slightly in fused salt participates in the 
mechanism of alkali elution prevention. 

[0026] As pyrosulfate, salts, such as alkali metal, alkaline earth metal, ammonium, zinc, a thallium (I), lead (II), iron (II), and uranyl, 
are mentioned. From viewpoints, such as safety, environmental protection, profitability, and handling nature, a potassium 
pyrosulfate, sodium pyrosulfate, etc. are desirable. As a hydrogensulfate. salts, such as alkali metal (Li, Na, K, Rb, Cs). an alkaline 
earth metal (Mg, calcium, Sr, Ba), ammonium, a thallium, lead, vanadium, a bismuth, and a rhodium, are mentioned. From viewpoints, 
such as safety, a potassium hydrogensulfate, a sodium hydrogensulfate, etc. are desirable. 

[0027] A kind independent can be used for pyrosulfate and a hydrogensulfate, respectively, and pyrosulfate and a hydrogensulfate 
can also be mixed and used for them. Moreover, two or more sorts of different salts can be mixed and used for pyrosulfate and a 
hydrogensulfate, respectively. In this case, a mixed rate can be adjusted suitably. Furthermore, other components can also be 
added to fused salt in the range which does not spoil the effectiveness of this invention. Since pyrosulfate is obtained also by 
adding a sulfuric acid to a sulfate, it may add a sulfuric acid to a sulfate and may make pyrosulfate. Although the crystal of a sulfate 
deposits in fused salt with the alkali removed from glass if it processes in the long run with salts, such as a pyrosulfuric acid, the 
crystal of a sulfate can be returned to a hydrogensulfate and/or pyrosulfate by adding a sulfuric acid. Since a sulfuric acid does not 
cause trouble to the fused salt processing by pyrosulfate etc., before the crystal of a sulfate deposits, it may process [ be / it / 
under / fused salt / adding ]. 

[0028] It contains, also when contacting only one field of a glass substrate besides in the case of a glass substrate being immersed 
in fused salt, saying "making contact" fused salt to fused salt. 

[0029] The temperature of fused salt should just be the melting temperature of a salt, or beyond liquid phase temperature. Although 
it is not so much dependent on temperature in respect of the effectiveness which controls elution of alkali, if 275-300 degrees C or 
more, since elution of alkali will become zero or it will become close to zero, it is desirable. On the other hand, since it becomes a 
problem in the long-term dependability when surface hardness etc. falling, forming a record layer and considering as an information 
record medium by blue YAKE on the front face of glass, it is desirable to consider as 350 degrees C - 400 degrees C or less. 
Furthermore, it is desirable to consider as 300 degrees C - 350 degrees C or less in consideration of the chemical-strengthening 
layer of the glass by which the chemical strengthening was carried out disappearing, and reinforcement falling according to the ion 
exchange. About the glass which it was more desirable that it was 250 degrees C - 350 degrees C (still more preferably 270 
degrees C - 350 degrees C) about the glass which it is desirable that the temperature of fused salt is melting temperature or liquid 
phase temperature -400 degree C (preferably melting temperature or liquid phase temperature - 350 degrees C), and has not 
carried out a chemical strengthening, and carried out the chemical strengthening from the above viewpoints, it is more desirable 
that it is 250 degrees C - 300 degrees C (still more preferably 270 degrees C - 300 degrees C). In addition, by reagent chemicals, 
although the melting point of pyrosulfuric-acid potash is 300 degrees C or more (reference value), since the part absorbs moisture 
and serves as a hydrogensulfate, at least 225 degrees C are in a melting condition. Thus, actual melting temperature may differ 
from the melting point. The melting point of a potassium hydrogensulfate is 210 degrees C. The melting point of a sodium 
hydrogensulfate is 1 85.7 degrees C. 

[0030] In respect of the effectiveness which controls elution of alkali, it does not depend for the processing time by fused salt on 
the processing time so much. For example, if it is about 5 minutes or more, even if it will lengthen the processing time, there is no 
big difference in the effectiveness which controls elution of alkali. Since it is such, its about 1 - 30 minutes are desirable, and when 
the processing time by fused salt takes processing effectiveness, productivity, etc. into consideration, about 5-10 minutes is more 
desirable [ the processing time ]. 

[0031] In addition, the processing by fused salt, such as pyrosulfate. does not do breakage to a glass substrate. Moreover, 
according to processing by fused salt, such as pyrosulfate, it is effective in removing contamination, such as iron powder, and 
effective in removing the deposit fused salt accompanying chemical-strengthening processing. 

[0032] It will not be restricted especially if it is a glass substrate containing alkali ion as a glass substrate. Moreover, the size of a 
glass substrate, especially thickness, etc. are not restricted. 

[0033] As a glass substrate containing alkali ion. alumino silicate glass, high valence metal ion (for example. Ti, Y, etc.) content 
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silicate glass (high Young's modulus glass), soda lime glass, soda aluminosilicate glass, aluminoborosilicate glass, a BOROSHIRIKE 
toga lath, chain silicate glass, etc. are mentioned, for example. In addition, as for alumino silicate glass etc.. it is desirable to carry 
out a chemical strengthening in order to raise shock resistance and vibratility-proof. 

[0034] While containing 2:5.5 - 15 % of the weight of ZrO(s) as a principal component as alumino silicate glass 2:62 - 75 % of the 
weight of SiO(s). 203:5 - 15 % of the weight of aluminum, Li2O:4-10 % of the weight, and Na20:4-12% of the weight The glass for 
chemical strengthenings 0.5-2.0, and whose weight ratio of aluminum203/Zr02 the weight ratio of Na2 0/Zr02 is 0.4-2.5, Or 2:62 - 
75 % of the weight of SiO(s), 203:5 -.15 % of«the,weight ofjalu^inumf^eJ glass for chemical strengthenings which contains 
203:0.01 - 10 % of the weight ofSb^as a ^principal" component is desirable B-2O3:0.5-5 % of the weight, U2O:4-10 % of the 
weight, Na20:4-12 %. of the weight, MgO:0.5-5 % of the weight, and CaO:0.5-5% of the weight. Moreover, in order for the non-melt of 
Zr02 to lose the projection on the front face of a glass substrate produced owing to. it is desirable to use the glass for chemical 
strengthenings which contains aluminum 203 for ZK)2 0 to 2.8% 57 to 74%, and contains [ Si02 ] Na20 for Li02 4 to 14% 7 to 16% 3 
to 15% by a mol % displays. Such alumino silicate glass of a presentation is excellent in anti-chip box reinforcement and thermal 
resistance while being able to control three persons of the depth of compressive stress, tensile stress, and a compressive-stress 
layer with sufficient balance by carrying out a chemical strengthening, it maintains surface smoothness while there are few deposits 
of Na etc.. even if it is under hot environments, and it is excellent also in Knoop hardness. 

[0035] In addition, a glass substrate may be a glass substrate containing the alkali ion which does not need a chemical 
strengthening. 

[0036] In this invention, a glass substrate can be immersed in the heated chemical-strengthening processing liquid if needed, and 
processing by the fused salt mentioned above can be performed about the glass substrate which carried out the ion exchange of 
the ion of a glass substrate surface, and carried out the chemical strengthening with the ion in chemical -strengthening processing 
liquid. 

[0037] Here, as an ion-exchange method, although the low temperature form ion-exchange method, the high temperature form ion- 
exchange method, the surface crystallizing method, etc. are learned, it is desirable to use a low temperature form ion-exchange 
method from viewpoints, like that high intensity is easy to be obtained and there is no deformation. 

[0038] A low temperature form ion-exchange method is a temperature region below the transition temperature (Tg) of glass, and is 
the approach of permuting the alkali ion in glass by alkali ion with a larger ionic radius than it, making generate compressive stress 
strong against a glass surface by the increment in the volume of the ion-exchange section, and strengthening a glass front face. 
[0039] Fused salt etc. is mentioned although the salt of ion, such as Cu. Ag, Rb, and Cs, was mixed as chemical-strengthening 
processing liquid in fused salt, such as a potassium nitrate (KN03), a sodium nitrate (NaN03). and potassium carbonate (K2C03), 
the fused salt of the things (for example, KN03+NaN03, KN03+K2C03, etc.) which mixed these salts, or these salts. 
[0040] As for especially heating temperature, it is desirable from the viewpoint of a glass transition point that they are 350 degrees 
C - 500 degrees C and 350 more degrees C - 450 degrees C 350 degrees C - 650 degrees C. 

[0041] As for immersion time amount, it is desirable to consider as 1 hour - about 20 hours from a viewpoint of anti-chip box 
reinforcement and a compressive-stress layer. 

[0042] As for the thickness of the compressive-stress layer formed in a glass substrate surface, it is desirable to be referred to as 
about 60-300 micrometers from a viewpoint of raising shock resistance and vibratility-proof. 

[0043] Before processing a glass substrate with fused salt (fused salt or chemical-strengthening processing liquid, such as 
pyrosulfate), in order to prevent the crack and check of a glass substrate in this invention, it is desirable to preheat a glass 
substrate at 200-350 degrees C. 

[0044] It is desirable to process by holding a glass substrate by the end face in processing with fused salt or chemical- 
strengthening processing liquid, such as pyrosulfate. When this is held in a part of front face of a glass substrate, it is for avoiding 
that the part is no longer processed. 

[0045] It is desirable to cool slowly to predetermined temperature so that a glass substrate may be pulled up from fused salt after 
processing with fused salt or chemical -strengthening processing liquid, such as pyrosulfate, and generating of heat distortion can be 
suppressed in this invention. Thus, by cooling slowly, the damage by heat distortion is avoidable. As for especially the rate that 
anneals a glass substrate, it is desirable that it is a part for part [ for part 10 more degrees-C/for part / for 5 degrees-C/- / and 
60 degrees-C/- ] and 50-degree-C/by part [ for 2 degrees-C/- ] and 100-degree-C/. 

[0046] It is desirable to quench a glass substrate at the rate which prevents crystallization of the fused salt which deposits in after 
the above-mentioned annealing (for example, a glass substrate front face) in this invention. Thus, if a glass substrate is quenched, 
the fused salt which deposits will become brittle and clearance of fused salt will become easy in down stream processing and the 
washing processes by fused salt, such as pyrosulfate. 

[0047] As for especially the rate that quenches a glass substrate, it is desirable that it is a part for part [ for part 800 more 
degrees-C/for part / for 1 200 degrees-C/- / and 300 degrees-C/- ] and 400-degree-C/by part [ for 1 600 degrees-C/- ] and 
200-degree-C/. 

[0048] As for quenching of a glass substrate, it is preferably desirable from a viewpoint of a heat shock (defective discernment) to 
carry out by contacting still more preferably 100 degrees C - 0 degree C to a 40 degrees C - 10 degrees C refrigerant. 
[0049] As for the time amount which contacts a glass substrate to a refrigerant, it is desirable from a viewpoint of the detergency 
of deposit fused salt that it is 10 minutes - about 60 minutes. 

[0050] As a refrigerant, blasting of air besides gas refrigerants, such as liquid cryogens, such as water, warm water, and a solution, 
nitrogen gas, a steam, and cooling air, etc. is mentioned. 

[0051] In this invention, the front face of the glass substrate which performed chemical-strengthening processing, or the glass 
substrate which does not perform chemical-strengthening processing can be processed with fused salt, such as pyrosulfate, if 
needed. 

[0052] In this invention, well-known washing processing of washing by commercial cleaning agents (neutral detergent, a surface 
active agent, alkaline cleaning agent, etc.). scrub washing, pure-water washing, solvent cleaning, solvent steam seasoning, 
centrifugal separation desiccation, etc. can be performed after the process of the arbitration in a production process if needed. 
Moreover, heating and ultrasonic impression may be performed in each washing. 

[0053] Supersonic waves may be any of the thing of the murtifrequency number form oscillated in a certain frequency range, or the 
thing of the fixed cycle number form oscillated on a fixed frequency. Although a cleaning effect is so high that a frequency is low, 
since the damage given to a glass substrate also becomes large, it determines in consideration of these things. 

[0054] Since the rate of drying is quick, the silverfish by desiccation cannot generate steam seasoning easily. As a solvent used for 
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steam seasoning, isopropyl alcohol, chlorofluocarbon, an acetone, a methanol, ethanol, etc. are mentioned. 

[0055] The manufacture approach of the glass substrate for information record media of above-mentioned this invention can be 
used also as the manufacture approach of the glass substrate for magnetic disks, the glass substrate for magneto-optic disks, and 
disk substrates for electron optics, such as an optical memory disk. Especially the glass substrate for information record media of 
this invention can be suitably used as a glass substrate used fo^the^a^^c disk played with a magnetic-reluctance mold head. In 
detail, by using the good glass substrate of V surface stall r f a r ^compared 'with the former, when it considers as the magnetic disk 
for magnetic-reluctance mold heads, the defect which does not cause the bed crash resulting from the foreign matter by elution, 
YAKE, etc. of alkali, and originates in film, such as a magnetic layer, at elution, YAKE. etc. of alkali does not occur, and it does not 
necessarily become the cause of an error. 

[0056] Next, the information record medium of this invention is explained. The information record medium of this invention is 
characterized by forming a record layer at least on the glass substrate for information record media obtained using this invention 
approach mentioned above. Here, a thing well-known as a record layer or other layers can be used. 

[0057] In the information record medium of this invention, since the glass substrate for information record media which controlled 
elution of alkali ion remarkably is used, the information record medium which is excellent in weatherability and a life and has high 
dependability is obtained. 

[0058] Hereafter, a magnetic-recording medium is explained as an example of an information record medium. On the glass substrate 
for magnetic disks, a magnetic-recording medium carries out the laminating of a substrate layer, a magnetic layer, the concavo- 
convex formative layer, a protective layer, the lubricating layer, etc. one by one. and usually manufactures them if needed. 
[0059] The substrate layer in a magnetic-recording medium is suitably chosen according to a magnetic layer. As a substrate layer, 
the substrate layer which is chosen from non-magnetic metal, such as Cr, Mo, Ta, Ti, W, V. B, and aluminum, and which consists of 
an ingredient more than a kind at least is mentioned, for example. In the case of the magnetic layer which uses Co as a principal 
component, it is desirable that they are Cr simple substances from a viewpoint and Cr alloys, such as improvement in magnetic 
properties. Moreover, with a monolayer, a substrate layer cannot be restricted but can also be made into two or more layer 
structure which carried out the laminating of the layer the same or of a different kind. For example, multilayer substrate layers, 
such as Cr/Cr, Cr/CrMo, Cr/CrV, CrV/CrV, aluminum/Cr/CrMo, and aluminum/Cr/Cr. etc. are mentioned. 
[0060] Especially the ingredient of a magnetic layer is not restricted. 

[0061] Specifically as a magnetic layer, magnetic thin films, such as CoPt which uses Co as a principal component, CoCr, CoNi, 
CoNiCr. CoCrTa. CoPtCr, CoNiPt. CoNiCrPt, CoNiCrTa. CoCrPtTa. and CoCrPtSiO, are mentioned, moreover — the multilayer 
configurations (for example. CoPtCr/CrMo/CoPtCr, CoCrTa Pt/CrMo/CoCrTaPt, etc.) which divided the magnetic layer by 
nonmagnetic membranes (for example, Cr, CrMo, CrV. etc.), and aimed at reduction of a noise — also carrying out — it is good. 
[0062] The thing which made Co system alloy contain the oxide of Y. Si, rare earth elements, the impurity elements chosen from Hf. 
germanium. Sn, and Zn r or these impurity elements as a magnetic layer corresponding to a magnetic-reluctance mold head (MR 
head) or a large-sized magnetic-reluctance mold head (GMR head) is contained. 

[0063] Moreover, as a magnetic layer, you may be a ferrite system besides the above, an iron-rare earth system. GURANYURA of 
the structure where magnetic particles, such as Fe. Co. FeCo, and CoNiPt. were distributed in the nonmagnetic membrane which 
consists of Si02, BN, etc.. etc. Moreover, a magnetic layer may be which record format of an inner surface mold and a vertical type. 

[0064] The concavo-convex formative layer is prepared in order to control the irregularity on the front face of a medium. Neither 
the formation approach of the concavo-convex formative layer nor especially an ingredient is restricted. Moreover, especially the 
formation location of the concavo-convex formative layer is not restricted, either. 

[0065] In the case of the magnetic-recording medium for non-contact mold recording method magnetic disk drives, this concavo- 
convex formative layer forms the irregularity resulting from the irregularity of the concavo-convex formative layer in a medium 
front face, and of the irregularity on this front face of a medium, it prevents adsorption with the magnetic head and a magnetic- 
recording medium, and it is formed in order to raise CSS endurance. 

[0066] In addition, in the case of the magnetic-recording medium for contact mold recording method magnetic disk drives, since it 
is desirable that a medium front face is flat as much as possible in order to avoid breakage on the magnetic head or a magnetic- 
recording medium, it is not necessary to prepare the concavo-convex formative layer. 

[0067] As for the surface roughness of the concavo-convex formative layer, it is desirable that it is Ra=10-50 A. The more 
desirable range is Ra=10-30 A. 

[0068] When Ra is less than 10A, since the magnetic-recording medium front face is evenly near, the magnetic head and a 
magnetic-recording medium adsorb, the head crash by adsorption is caused and fatal breakage is received [ the magnetic head and 
a magnetic-recording medium get damaged, or ], it is not desirable. Moreover, when Ra exceeds 50A. since glide height becomes 
large and lowering of recording density is caused, it is not desirable. 

[0069] the construction material and the formation approach of the concavo-convex formative layer — a ************ cage 
especially, it is not restricted. As construction material of the concavo-convex formative layer, the oxide of metals and those 
alloys, such as aluminum, Ti, Cr. Ag, Nb. Ta, Bi, Si. Zr, Cu. Ce. Au, Sn. Pd, Sb. germanium. Mg, In, W, and Pb, or a these metals and 
an alloy, a nitride, and carbide can be used, formation is easy — etc. — it is desirable that it is the metal which uses aluminum, 
such as aluminum simple substance, aluminum alloy, Oxidation aluminum (aluminum 203 etc.), and Nitriding aluminum (AIN etc.), as a 
principal component from a viewpoint. 

[0070] The concavo-convex formative layer is good also as continuous texture film, and may consist of island-like projections 
distributed discretely. As for the height of this island-like projection, it is desirable that it is 100-500A, and it is more desirable that 
it is 100-300A. 

[0071] The surface roughness of the concavo-convex formative layer mentioned above and concavo-convex (projection) height are 
controllable by the construction material of the concavo-convex formative layer and its presentation, heat treatment conditions, 
etc. 

[0072] As other concavo-convex formation approaches, texture processing by mechanical polish, texture processing by chemical 
etching, texture processing by energy beam exposure, etc. are mentioned, and those approaches can also be combined. 
[0073] As a protective layer. Cr film. Cr alloy film, the carbon film, the zirconia film, the silica film, etc. are mentioned, for example. 
These protective coats can be continuously formed with an inline type or a standing opposed type sputtering system with a 
substrate layer, a magnetic layer, etc. Moreover, these protective coats are good also as a multilayer configuration which may be a 
monolayer or consists of film the same or of a different kind. 
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[0074] It may change to the above-mentioned protective layer top or the above-mentioned protective layer, and other protective 
layers may be formed. For example, instead of the above-mentioned protective layer, a colloidal silica particle may be distributed 
and applied to the inside which diluted the tetra-alkoxy run with the solvent of an alcoholic system, it may calcinate to it further, 
and the silicon oxide (Si02) film may be formed in it In this case^e^nct^n^of both a protective layer and the concavo-convex 
formative layer is achieved. \, S'tifij) SiWu^iii 3S#H T OFR \ . . 

[0075] Although proposals various as a lubricating layer are made, generally, it applies to a medium front face with a dipping method 
(dip coating), a spin coat method, a spray method, etc.. and if needed, it heat-treats and the fluid lubrication agent which consists 
of a perfluoro polyether (PFPE) etc. is formed. 
[0076] 

[Example] Hereafter, based on an example, this invention is explained still more concretely. 

[0077] Example 1 [0078] (1) The disc-like glass substrate (0.25 inches in the outer diameter of 2.5 inches, the bore of 0.8 inches, 
thickness) which has a circular hole was prepared for the center section which consists of preparation alumino silicate glass of a 
glass substrate. As alumino silicate glass, it is a mol % displays and the glass for chemical strengthenings which contains aluminum 
203 for Zr02 0 to 2.8% 57 to 74%, and contains [ Si02 ] Na20 for U20 as a principal component 4 to 14% 7 to 16% 3 to 15% was 

used. ♦ . 

[0079] (2) The chemical strengthening was performed after washing a chemical -strengthening process, next the above-mentioned 
glass substrate. The chemical strengthening prepared the chemical -strengthening processing liquid which mixed the potassium 
nitrate (60%) and the sodium nitrate (40%), heated this chemical-strengthening processing liquid at 400 degrees C, was immersed for 
about 3 hours and performed the glass substrate [ finishing / washing ] which 300 degrees C preheated. In order to carry out the 
chemical strengthening of the whole front face of a glass substrate in the case of this immersion, it carried out in the condition of 
having contained in the electrode holder so that two or more glass substrates might be held by the end face. 

[0080] Thus, by carrying out immersion processing at chemical-strengthening processing liquid, the lithium ion of a glass substrate 
surface and sodium ion are permuted by the sodium ion in chemical-strengthening processing liquid, and potassium ion, 
respectively, and a glass substrate is strengthened. The thickness of the compressive-stress layer formed in the surface of a glass 
substrate was about 100-200 micrometers. 

[0081] (3) Carry out sequential annealing of the glass substrate which completed cooling, acid treatment, and the washing process 
above-mentioned chemical strengthening for a start at the second annealing room. First, a glass substrate is pulled up from 
chemical-strengthening processing liquid, and it transports to the first annealing room currently heated by 300 degrees C. it holds • 
for about 10 minutes in this, and a glass substrate is annealed at 300 degrees C. Subsequently, a glass substrate is transported to 
the second annealing room currently heated by 200 degrees C from the first annealing room, and a glass substrate is annealed from 
300 degrees C to 200 degrees C. Thus, by dividing into two steps and cooling slowly, a glass substrate can be opened from the 
damage by heat distortion. Next, it was immersed in the 20-degree C cistern, and the glass substrate which finished the above- 
mentioned annealing was quenched, and was maintained for about 20 minutes. To neutral detergent, neutral detergent, pure water, 
pure water, and each washing tub of IPA (isopropyl alcohol) and IPA (steam seasoning), sequential immersion was earned out and 
the glass substrate which finished the above-mentioned cooling process was washed. In addition, the supersonic wave (frequency 
of 40kHz) was impressed to each washing tub. 

[0082] (4) As it was immersed in this and a glass substrate was shown in a table 1 at it using the fused salt of the potassium 

pyrosulfate of the down-stream-processing reagent chemicals by fused salt, it processed by changing temperature and immersion 

time amount (samples 1-5). After carrying out washing processing of the glass substrate after processing, the elution test and the 

environmental test were carried out. The result is shown in a table 1 . In addition, it tested similarly about the glass substrate 

(processing by the potassium pyrosulfate is not carried out) after the sample (washing processing was performed) (comparison 

sample 1) which does not perform chemical-strengthening processing and processing by the potassium pyrosulfate for a 

comparison, chemical-strengthening processing, and washing processing (comparison sample 2). Moreover, it tested similarly about 

the sample (sample 6) which did not perform chemical -strengthening processing but performed only processing by the potassium 

pyrosulfate. 

[0083] 

[A table 1] 
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[0084] in addition, the inside of the ultrapure water with which the elution test heated the glass substrate at 80 degrees C — 24 
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hours — being immersed — a leached moiety — ion chromatography — a quantum — carrying out — the elution volume 
(mumol/Disk) of the alkali-metal ion per glass substrate — it asked. The environmental test left the glass substrate for one week 
under the heat-and-high-humidity environment of the temperature of 80 degrees C r and 80% of relative humidity, carried out 
microscope observation of the glass front face, and observed and evaluated the deposit of the chloride of the alkali by elution of 
alkali etc. # . . \'f\K*t i ^ ~ *rTM^5 Cfrfe^'i 

[0085] After using the glass type dffexarriple 52 glass 'substrate a s^high valence metal ion content silicate glass (high Young's 

modulus glass) and performing chemical-strengthening processing (480 degrees C, 4 hours) and washing processing, it processed 

with the fused salt of a potassium pyrosulfate, and the elution test and the environmental test were carried out like the example 1 

(samples 7-14). In addition, it tested similarly about the glass substrate (processing by the potassium pyrosulfate is not carried out) 

after the sample (comparison sample 3) which does not perform chemical-strengthening processing and processing by the 

potassium pyrosulfate for a comparison, chemical-strengthening processing, and washing processing (comparison sample 4). 

Moreover, it tested similarly about the sample (sample 15) which did not perform chemical-strengthening processing but performed 

only processing by the potassium pyrosulfate. Those results are shown in a table 2. In addition, as high valence metal ion content 

silicate glass, it was a mol % displays, and Si02 was used and the glass which contains CaO for MgO 1 2.5% 2.6%, and contains 

[ U20 / 10.4% and Na20 ] Zr02 for Ti02 2% 13% 12.5% was used for aluminum 203 2% 45%. In addition, by a mol % displays, although 

the glass which contains MgO for Na20 2.6% 10.4%, and contains [ aluminum 203 / 2% and Li20 ] Ti02 for CaO 14% 13% 13% was 

used for Si02 45%, the same result was obtained. 

[0086] 

[A table 2] 
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[0087] The elution test and the environmental test were carried out like the example 2 except having used the fused salt of the 

sodium pyrosulfate of reagent chemicals instead of the fused salt of example 3 potassium pyrosulfate (samples 16-18). The result 

is shown in a table 3. 

[0088] 

[A table 3] 
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[0089] The elution test and the environmental test were carried out like the example 2 except having used the fused salt which 

mixed the potassium pyrosulfate of example 4 reagent chemicals, and the sodium pyrosulfate of reagent chemicals (samples 19-21). 

The result is shown in a table 4. 

[0090] 

[A table 4] 
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[0091] The elution test and the environmental test were carried out like the example 2 except having used the fused salt which 
mixed the example 5 potassium pyrosulfate and the sulfuric acid. Consequently, the same effectiveness as an example 2 was 
accepted. 

[0092] The elution test and the environmental test were carried out like the example 1 except having used soda lime glass (example 
6). soda aluminosilicate glass (example 7), and the BOROSHIRIKE toga lath containing a heavy metal ion instead of an example 6 - 
7 alumino silicate glass. Consequently, the same effectiveness as an example 1 was accepted. 

[0093] The substrate layer which consists of aluminum (50A of thickness)/CKl000A)/CrMo (100A), the magnetic layer which 
consists of CoPtCr(120A)/CrMo(50A)/CoPtCr (120A), and Cr (50A) protective layer were formed in both sides of the glass 
substrate for magnetic disks obtained in the example 8 examples 1-7 with the inline-type sputtering system. 

[0094] By dipping the above-mentioned substrate in the organic silicon compound solution (mixed liquor of water, IPA, and a tetra- 
ethoxy silane) which distributed the silica particle (grain size of 100A), and calcinating it. the protective layer which consists of 
Si02 was formed, DIP processing of this protective layer top was further carried out to the lubricant which consists of a perphloro 
polyether, the lubricating layer was formed, and the magnetic disk for MR heads was obtained. 

[0095] When the glide test was carried out about the obtained magnetic disk, neither a hit nor crash was accepted. Moreover, it has 
also checked that the defect had not occurred on film, such as a magnetic layer. 

[0096] Moreover, when weatherability and a life were investigated, degradation or the defect of the magnetic film resulting from 
deterioration of a glass substrate front face etc. were not accepted. 

[0097] The in-line-type sputtering system was used for both sides of the glass substrate for magnetic disks obtained in the 
example 9 examples 1-7, sequential membrane formation of Cr substrate layer, a CrMo substrate layer, a CoPtCr magnetic layer, 
and the C protective layer was carried out, and the magnetic disk was obtained. It was checked that it is the same as that of an 
example 8 about the above-mentioned magnetic disk. 

[0098] The magnetic disk for thin film heads was obtained like the example 9 except having made the example 10 substrate layer 
into aluminum/Cr/Cr, and having set the magnetic layer to CoNiCrTa. It was checked that it is the same as that of an example 9 
about the above-mentioned magnetic disk. 

[0099] Although the desirable example was given above and this invention was explained, this invention is not necessarily limited to 
the above-mentioned example. 

[0100] For example, the heating temperature of fused salt, such as pyrosulfate, a class, immersion time amount, etc. are not limited 
to the thing of an example, but according to demand quality level etc., are changed suitably and can be carried out. Moreover, a 
washing process can be carried out after the process of the arbitration in a production process if needed. 
[0101] 

[Effect of the Invention] As explained above, according to this invention, elution of alkali can be remarkably suppressed by it being 
immersed in the fused salt of pyrosulfate etc. and processing the glass substrate for information record media containing alkali ion. 
Therefore, the deterioration (YAKE etc.) of a glass front face and generating of a foreign matter resulting from elution of alkali can 
be controlled remarkably. 

[0102] Moreover, since the glass substrate which can control elution of alkali remarkably is used according to the information 
record medium of this invention, the information record medium which is excellent in weatherability and a life and has high 
dependability can be manufactured. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. % i SHf^''" 



TECHNICAL HELD 



[Field of the Invention] This invention relates to the manufacture approach of the glass substrate for information record media, an 
information record medium, etc. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the glass substrate which is excellent in various properties as a substrate for 
information record media as compared with other ingredients attracts attention. For example, as a substrate for magnetic disks, 
although many aluminum substrates were used, with the request of the miniaturization of a magnetic disk. sheet-metaHzing, or the 
reduction in floatation of the magnetic head, compared with an aluminum substrate, a miniaturization and sheet-metaHzing are 
easy, and since display flatness is high and the reduction in floatation of the magnetic head etc. is easy, the rate using a glass 
substrate has been increasing. 

[0003] It is the object which prevents that raise shock resistance and vibratility-proof and a substrate is damaged by the impact or 
oscillation as a glass substrate for information record media, and the glass substrate containing the alkali ion in which the 
improvement in on the strength by the chemical strengthening on the front face of a glass substrate is possible is used in many 
cases. 

[0004] When using the glass substrate containing alkali ion as a substrate for information record media, it is desirable for elution of 
the alkali contained in a glass substrate to pose a problem in many cases, and to suppress elution of alkali as much as possible. 
[0005] For example, although it is necessary to use the glass substrate containing that principle top alkali ion when using the ion- 
exchange method which permutes the alkali ion in glass by alkali ion with a larger ionic radius than it, is made to generate 
compressive stress strong against a glass surface by the increment in the volume of the ion-exchange section, and strengthens a 
glass front face, elution of the alkali of the glass substrate after ion exchange treatment poses a problem in this case. 
[0006] Moreover, although the glass type which has predetermined reinforcement is also in the glass substrate for information 
record media containing alkali ion even if it does not perform chemical-strengthening processing, elution of alkali poses a problem 
also in this case. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, elution of alkali can be remarkably suppressed by it being 
immersed in the fused salt of pyrosulfate etc. and processing the glass substrate for information record media containing alkali ion. 
Therefore, the deterioration (YAKE etc.) of a glass front face and generating of a foreign matter resulting from elution of alkali can 
be controlled remarkably. 

[0102] Moreover, since the glass substrate which can control elution of alkali remarkably is used according to the information 
record medium of this invention, the information record medium which is excellent in weatherability and a life and has high 
dependability can be manufactured. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although elution of alkali poses a problem when using the glass substrate for information 
record media containing alkali ion, as mentioned above, what has the enough technique which controls elution of alkali by high RE 
** RU is not developed. 

[0008] This invention is made under the above-mentioned background, and aims at offer of the manufacture approach of the glass 
substrate for information record media which can control elution of the alkali from a glass substrate by high RE ** RU. an 
information record medium, etc. 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned object this invention persons came to complete header 
this invention for the ability of elution of alkali to be remarkably suppressed by it being immersed in fused salt, such as pyrosuffate, 
and processing the glass substrate for information record media containing alkali ion, as a result of repeating research. The reason 
(mechanism) which can control elution of the alkali from a glass substrate by high RE ** RU here if it is immersed in fused salt, 
such as pyrosulfate, and a glass substrate is processed From the condition of Si-O-Na in the maximum surface layer of glass of 
not constructing a bridge, the hydronium ion and Na+ of Si-O-Na which are produced from the moisture contained in pyrosulfate 
carry out the ion exchange. It is thought that it is because it becomes a silanol group (Si-O-H). and a silanol group is dehydrated by 
the afterbaking and bridge formation-ization of Si-O-Si is made on a glass front face. 
[0010] That is, this invention is considered as the following configurations. 

[0011] (Configuration 1) The manufacture approach of the glass substrate for information record media characterized by contacting 
the glass substrate for information record media containing alkali ion to the fused salt of pyrosulfate. and/or the fused salt of a 
hydrogensulfate. 

[0012] (Configuration 2) The manufacture approach of the glass substrate for information record media characterized by contacting 
the glass substrate for information record media containing alkali ion to the fused salt which added the sulfuric acid to the fused 
salt and/or the hydrogensulfate of pyrosulfate. 

[0013] (Configuration 3) The manufacture approach of the glass substrate for information record media the configuration 1 
characterized by fused salt consisting of fused salt of a kind chosen from a potassium pyrosulfate, sodium pyrosulfate, a potassium 
hydrogensulfate, and a sodium hydrogensulfate, or two sorts or more of salts, or given in two. 

[0014] (Configuration 4) The manufacture approach of the glass substrate for information record media given in any 1 the 
configurations 1-3 of that temperature of fused salt is characterized by being melting temperature or liquid phase temperature -400 
degree C. 

[0015] (Configuration 5) The manufacture approach of the glass substrate for information record media given in any 1 the 
configurations 1-4 of that temperature of fused salt is characterized by being 250 degrees C - 350 degrees C. 
[0016] (Configuration 6) The manufacture approach of the glass substrate for information record media given in any 1 the 
configurations 1-5 of that temperature of fused salt is characterized by being 250 degrees C - 300 degrees C. 
[0017] (Configuration 7) The manufacture approach of the glass substrate for information record media given in any 1 the 
configurations 1-6 of that the processing time by fused salt is characterized by being 1 minute - 30 minutes. 
[0018] (Configuration 8) The manufacture approach of the glass substrate for information record media given in any 1 term of 
claims 1-7 characterized by the glass substrate for information record media being a glass substrate to which chemical- 
strengthening processing was performed. 

[0019] (Configuration 9) The manufacture approach of the glass substrate for information record media given in any 1 the 
configurations 1-8 of that it is characterized by the glass substrate for information record media being a glass substrate used for 
the magnetic disk played with a magnetic-reluctance mold head. 

[0020] (Configuration 10) The information record medium characterized by forming a record layer at least on the glass substrate for 
information record media obtained by any 1 of the configurations 1-9 using the manufacture approach of the glass substrate for 
information record media a publication. 
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OPERATION c '**' 1 : -''" yir 



[Function] By this invention, elution of alkali can be remarkably suppressed by it being immersed in fused salt, such as pyrosulfate, 
and processing the glass substrate for information record media containing alkali ion. Therefore, the deterioration (YAKE etc.) of a 
glass front face and generating of a foreign matter resulting from migration on the front face of alkali-metal ion can be controlled 
remarkably. 

[0022] Moreover, since the glass substrate which suppressed elution of alkali remarkably is used according to the information 
record medium of this invention, the information record medium which is excellent in weatherability and a life and has high 
dependability can be manufactured. 
[0023] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0024] In the manufacture approach of the glass substrate for information record media of this invention, the glass substrate for 
information record media containing alkali ion is contacted to the fused salt of pyrosulfate, the fused salt of a hydrogen sulfate, etc.. 
and is processed. 

[0025] Here, pyrosulfate is a salt of a pyrosulfuric acid (H2S207), and is expressed with general formula M2S207 (M expresses 
alkali metal, alkaline earth metal, other metals, ammonium, etc.). It will become pyrosulfate if one-mol water can be taken from a 
two-mol hydrogensulfate (MHS04 (M shows a metal)). If a hydrogens ulfate is dissolved and it is fused salt, water will be lost and it 
will become pyrosulfate. In this case, although water evaporates, the water which remains slightly in fused salt participates in the 
mechanism of alkali elution prevention. 

[0026] As pyrosulfate, salts, such as alkali metal, alkaline earth metal, ammonium, zinc, a thallium (I), lead (II), iron (II), and uranyl, 
are mentioned. From viewpoints, such as safety, environmental protection, profitability, and handling nature, a potassium 
pyrosulfate, sodium pyrosulfate, etc. are desirable. As a hydrogensulfate, salts, such as alkali metal (Li, Na, K, Rb, Cs), an alkaline 
earth metal (Mg, calcium, Sr, Ba), ammonium, a thallium, lead, vanadium, a bismuth, and a rhodium, are mentioned. From viewpoints, 
such as safety, a potassium hydrogensulfate, a sodium hydrogensulfate, etc. are desirable. 

[0027] A kind independent can be used for pyrosulfate and a hydrogensulfate, respectively, and pyrosulfate and a hydrogensulfate 
can also be mixed and used for them. Moreover, two or more sorts of different salts can be mixed and used for pyrosulfate and a 
hydrogensulfate, respectively. In this case, a mixed rate can be adjusted suitably. Furthermore, other components can also be 
added to fused salt in the range which does not spoil the effectiveness of this invention. Since pyrosulfate is obtained also by 
adding a sulfuric acid to a sulfate, it may add a sulfuric acid to a sulfate and may make pyrosulfate. Although the crystal of a sulfate 
deposits in fused salt with the alkali removed from glass if it processes in the long run with salts, such as a pyrosulfuric acid, the 
crystal of a sulfate can be returned to a hydrogensulfate and/or pyrosulfate by adding a sulfuric acid. Since a sulfuric acid does not 
cause trouble to the fused salt processing by pyrosulfate etc., before the crystal of a sulfate deposits, it may process [ be / it / 
under / fused salt / adding ]. 

[0028] It contains, also when contacting only one field of a glass substrate besides in the case of a glass substrate being immersed 
in fused salt, saying "making contact" fused salt to fused salt. 

[0029] The temperature of fused salt should just be the melting temperature of a salt, or beyond liquid phase temperature. Although 
it is not so much dependent on temperature in respect of the effectiveness which controls elution of alkali, if 275-300 degrees C or 
more, since elution of alkali will become zero or it will become close to zero, it is desirable. On the other hand, since it becomes a 
problem in the long-term dependability when surface hardness etc. falling, forming a record layer and considering as an information 
record medium by blue YAKE on the front face of glass, it is desirable to consider as 350 degrees C - 400 degrees C or less. 
Furthermore, it is desirable to consider as 300 degrees C - 350 degrees C or less in consideration of the chemical-strengthening 
layer of the glass by which the chemical strengthening was carried out disappearing, and reinforcement falling according to the ion 
exchange. About the glass which it was more desirable that it was 250 degrees C - 350 degrees C (still more preferably 270 
degrees C - 350 degrees C) about the glass which it is desirable that the temperature of fused salt is melting temperature or liquid 
phase temperature -400 degree C (preferably melting temperature or liquid phase temperature - 350 degrees C), and has not 
carried out a chemical strengthening, and carried out the chemical strengthening from the above viewpoints, it is more desirable 
that it is 250 degrees C - 300 degrees C (still more preferably 270 degrees C - 300 degrees C). In addition, by reagent chemicals, 
although the melting point of pyrosulfuric-acid potash is 300 degrees C or more (reference value), since the part absorbs moisture 
and serves as a hydrogensulfate, at least 225 degrees C are in a melting condition. Thus, actual melting temperature may differ 
from the melting point. The melting point of a potassium hydrogensulfate is 210 degrees C. The melting point of a sodium 
hydrogensulfate is 1 85.7 degrees C. 

[0030] In respect of the effectiveness which controls elution of alkali, it does not depend for the processing time by fused salt on 
the processing time so much. For example, if it is about 5 minutes or more, even if it will lengthen the processing time, there is no 
big difference in the effectiveness which controls elution of alkali. Since it is such, its about 1 - 30 minutes are desirable, and when 
the processing time by fused salt takes processing effectiveness, productivity, etc. into consideration, about 5-10 minutes is more 
desirable [ the processing time ]. 

[0031] In addition, the processing by fused salt, such as pyrosulfate, does not do breakage to a glass substrate. Moreover, 
according to processing by fused salt, such as pyrosulfate. it is effective in removing contamination, such as iron powder, and 
effective in removing the deposit fused salt accompanying chemical-strengthening processing. 

[0032] It will not be restricted especially if it is a glass substrate containing alkali ion as a glass substrate. Moreover, the size of a 
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glass substrate, especially thickness, etc. are not restricted. [0033] As a glass substrate containing alkali ion, alumino silicate glass, 
high valence metal ion (for example, Ti, Y, etc.) content silicate glass (high Young's modulus glass), soda lime glass, soda 
aluminosilicate glass, aluminoborosilicate glass, a BOROSHIRIKE toga lath, chain silicate glass, etc. are mentioned, for example. In 
addition, as for alumino silicate glass etc., it is desirable to carry out a chemical strengthening in order to raise shock resistance 
and vibratility-proof. 

[0034] While containing 2:5.5 - 15 % of the weight of ZrO(s) as a principal component as alumino silicate glass 2:62 - 75 % of the 
weight of SiO(s), 203:5 - 15 % of the weight of aluminum. U2O:4-10 % of the weight, and Na20:4-12% of the weight The glass for 
chemical strengthenings 0.5-2.0. and whose weight ratio of aluminum203/Zr02 the weight ratio of Na2 0/Zr02 is 0.4-2.5, Or 2:62 - 
75 % of the weight of SiO(s),. 203:5 - 15 % of the ; wdght-ofaluminum, The glass for chemical strengthenings which contains 
203:0.01 - 1 0 % of the weight of Sb(s) as a pnnci^al io^ponent is desirable B-203KD.5-5 % of the weight, Li2O:4-10 % of the 
weight, Na20:4-12 % of the weight. MgO:0.5-5 % of the weight and CaO:0.5~5% of the weight. Moreover, in order for the non-melt of 
Zr02 to lose the projection on the front face of a glass substrate produced owing to, it is desirable to use the glass for chemical 
strengthenings which contains aluminum 203 for Zr02 0 to 2.8% 57 to 74%, and contains [ Si02 ] Na20 for U02 4 to 14% 7 to 16% 3 
to 15% by a mol % displays. Such alumino silicate glass of a presentation is excellent in anti-chip box reinforcement and thermal 
resistance while being able to control three persons of the depth of compressive stress, tensile stress, and a compressive-stress 
layer with sufficient balance by carrying out a chemical strengthening, it maintains surface smoothness while there are few deposits 
of Na etc., even if it is under hot environments, and it is excellent also in Knoop hardness. 

[0035] In addition, a glass substrate may be a glass substrate containing the alkali ion which does not need a chemical 
strengthening. 

[0036] In this invention, a glass substrate can be immersed in the heated chemical-strengthening processing liquid if needed, and 
processing by the fused salt mentioned above can be performed about the glass substrate which carried out the ion exchange of 
the ion of a glass substrate surface, and carried out the chemical strengthening with the ion in chemical -strengthening processing 
liquid. 

[0037] Here, as an ion-exchange method, although the low temperature form ion-exchange method, the high temperature form ion- 
exchange method, the surface crystallizing method, etc. are learned, it is desirable to use a low temperature form ion-exchange 
method from viewpoints, like that high intensity is easy to be obtained and there is no deformation. 

[0038] A low temperature form ion-exchange method is a temperature region below the transition temperature (Tg) of glass, and is 
the approach of permuting the alkali ion in glass by alkali ion with a larger ionic radius than it, making generate compressive stress 
strong against a glass surface by the increment in the volume of the ion-exchange section, and strengthening a glass front face. 
[0039] Fused salt etc. is mentioned although the salt of ion, such as Cu. Ag, Rb, and Cs. was mixed as chemical-strengthening 
processing liquid in fused salt, such as a potassium nitrate (KN03). a sodium nitrate (NaN03), and potassium carbonate (K2C03). 
the fused salt of the things (for example, KN03+NaN03, KN03+K2C03, etc.) which mixed these salts, or these salts. 
[0040] As for especially heating temperature, it is desirable from the viewpoint of a glass transition point that they are 350 degrees 
C - 500 degrees C and 350 more degrees C - 450 degrees C 350 degrees C - 650 degrees C. 

[0041] As for immersion time amount, it is desirable to consider as 1 hour - about 20 hours from a viewpoint of anti-chip box 
reinforcement and a compressive-stress layer. 

[0042] As for the thickness of the compressive-stress layer formed in a glass substrate surface, it is desirable to be referred to as 
about 60-300 micrometers from a viewpoint of raising shock resistance and vibratility-proof. 

[0043] Before processing a glass substrate with fused salt (fused salt or chemical-strengthening processing liquid, such as 
pyrosulfate), in order to prevent the crack and check of a glass substrate in this invention, it is desirable to preheat a glass 
substrate at 200-350 degrees C. 

[0044] It is desirable to process by holding a glass substrate by the end face in processing with fused salt or chemical- 
strengthening processing liquid, such as pyrosulfate. When this is held in a part of front face of a glass substrate, it is for avoiding 
that the part is no longer processed. 

[0045] It is desirable to cool slowly to predetermined temperature so that a glass substrate may be pulled up from fused salt after 
processing with fused salt or chemical -strengthening processing liquid, such as pyrosulfate, and generating of heat distortion can be 
suppressed in this invention. Thus, by cooling slowly, the damage by heat distortion is avoidable. As for especially the rate that 
anneals a glass substrate, it is desirable that it is a part for part [ for part 10 more degrees-C/for part / for 5 degrees-C/- / and 
60 degrees-C/- ] and 50-degree-C/by part [ for 2 degrees-C/- ] and 100-degree-C/. 

[0046] It is desirable to quench a glass substrate at the rate which prevents crystallization of the fused salt which deposits in after 
the above-mentioned annealing (for example, a glass substrate front face) in this invention. Thus, if a glass substrate is quenched, 
the fused salt which deposits will become brittle and clearance of fused salt will become easy in down stream processing and the 
washing processes by fused salt, such as pyrosulfate. 

[0047] As for especially the rate that quenches a glass substrate, it is desirable that it is a part for part [ for part 800 more 
degrees-C/for part / for 1200 degrees-C/- / and 300 degrees-C/- ] and 400-degree-C/by part [ for 1600 degrees-C/- ] and 
200-degree-C/. 

[0048] As for quenching of a glass substrate, it is preferably desirable from a viewpoint of a heat shock (defective discernment) to 
carry out by contacting still more preferably 100 degrees C - 0 degree C to a 40 degrees C - 10 degrees C refrigerant. 
[0049] As for the time amount which contacts a glass substrate to a refrigerant, it is desirable from a viewpoint of the detergency 
of deposit fused salt that it is 10 minutes - about 60 minutes. 

[0050] As a refrigerant, blasting of air besides gas refrigerants, such as liquid cryogens, such as water, warm water, and a solution, 
nitrogen gas, a steam, and cooling air, etc. is mentioned. 

[0051] In this invention, the front face of the glass substrate which performed chemical-strengthening processing, or the glass 
substrate which does not perform chemical-strengthening processing can be processed with fused salt, such as pyrosulfate, if 
needed. 

[0052] In this invention, well-known washing processing of washing by commercial cleaning agents (neutral detergent, a surface 
active agent, alkaline cleaning agent, etc.), scrub washing, pure-water washing, solvent cleaning, solvent steam seasoning, 
centrifugal separation desiccation, etc. can be performed after the process of the arbitration in a production process if needed. 
Moreover, heating and ultrasonic impression may be performed in each washing. 

[0053] Supersonic waves may be any of the thing of the murtifrequency number form oscillated in a certain frequency range, or the 
thing of the fixed cycle number form oscillated on a fixed frequency. Although a cleaning effect is so high that a frequency is low. 
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since the damage given to a glass substrate also becomes large, it determines in consideration of these things. 

[0054] Since the rate of drying is quick, the silverfish by desiccation cannot generate steam seasoning easily. As a solvent used for 
steam seasoning, isopropyl alcohol, chlorofluocarbon, an acetone, a methanol, ethanol, etc. are mentioned. 

[0055] The manufacture approach of the glass substrate for information record media of above-mentioned this invention can be 
used also as the manufacture approach of the glass substrate for magnetic disks, the glass substrate for magneto-optic disks, and 
disk substrates for electron optics, such as an optical memory disk. Especially the glass substrate for information record media of 
this invention can be suitably used as a glass substrate used for the magnetic disk played with a magnetic-reluctance mold head. In 
detail, by using the good glass^substrate of a f surface state far compared with the former, when it considers as the magnetic disk 
for magnetic-reluctance : mold heads. th"e i? defe r ct'wriich^does not cause the bed crash resulting from the foreign matter by elution, 
YAKE, etc. of alkali, and originates in film, such as a magnetic layer, at elution, YAKE, etc. of alkali does not occur, and it does not 
necessarily become the cause of an error. 

[0056] Next, the information record medium of this invention is explained. The information record medium of this invention is 
characterized by forming a record layer at least on the glass substrate for information record media obtained using this invention 
approach mentioned above. Here, a thing well-known as a record layer or other layers can be used. 

[0057] In the information record medium of this invention, since the glass substrate for information record media which controlled 
elution of alkali ion remarkably is used, the information record medium which is excellent in weatherability and a life and has high 
dependability is obtained. 

[0058] Hereafter, a magnetic-recording medium is explained as an example of an information record medium. On the glass substrate 
for magnetic disks, a magnetic-recording medium carries out the laminating of a substrate layer, a magnetic layer, the concavo- 
convex formative layer, a protective layer, the lubricating layer, etc. one by one, and usually manufactures them if needed. 
[0059] The substrate layer in a magnetic-recording medium is suitably chosen according to a magnetic layer. As a substrate layer, 
the substrate layer which is chosen from non-magnetic metal, such as Cr. Mo, Ta, Ti. W, V, B, and aluminum, and which consists of 
an ingredient more than a kind at least is mentioned, for example. In the case of the magnetic layer which uses Co as a principal 
component, it is desirable that they are Cr simple substances from a viewpoint and Cr alloys, such as improvement in magnetic 
properties. Moreover, with a monolayer, a substrate layer cannot be restricted but can also be made into two or more layer 
structure which carried out the laminating of the layer the same or of a different kind. For example, multilayer substrate layers, 
such as Cr/Cr. Cr/CrMo, Cr/CrV, CrV/CrV, aluminum/Cr/CrMo, and aluminum/Cr/Cr. etc. are mentioned. 
[0060] Especially the ingredient of a magnetic layer is not restricted. 

[0061] Specifically as a magnetic layer, magnetic thin films, such as CoPt which uses Co as a principal component, CoCr, CoNi, 
CoNiCr. CoCrTa, CoPtCr, CoNiPt, CoNiCrPt, CoNiCrTa, CoCrPtTa. and CoCrPtSiO, are mentioned, moreover — the multilayer 
configurations (for example. CoPtCr/CrMo/CoPtCr, CoCrTaPt/CrMo/CoCrTaPt, etc.) which divided the magnetic layer by 
nonmagnetic membranes (for example, Cr. CrMo. CrV, etc.), and aimed at reduction of a noise — also carrying out — it is good. 
[0062] The thing which made Co system alloy contain the oxide of Y, Si, rare earth elements, the impurity elements chosen from Hf, 
germanium, Sn, and Zn, or these impurity elements as a magnetic layer corresponding to a magnetic-reluctance mold head (MR 
head) or a large-sized magnetic-reluctance mold head (GMR head) is contained. 

[0063] Moreover, as a magnetic layer, you may be a ferrite system besides the above, an iron-rare earth system, GURANYURA of 
the structure where magnetic particles, such as Fe r Co, FeCo, and CoNiPt, were distributed in the nonmagnetic membrane which 
consists of Si02, BN, etc., etc. Moreover, a magnetic layer may be which record format of an inner surface mold and a vertical type. 

[0064] The concavo-convex formative layer is prepared in order to control the irregularity on the front face of a medium. Neither 
the formation approach of the concavo-convex formative layer nor especially an ingredient is restricted. Moreover, especially the 
formation location of the concavo-convex formative layer is not restricted, either. 

[0065] In the case of the magnetic-recording medium for non-contact mold recording method magnetic disk drives, this concavo- 
convex formative layer forms the irregularity resulting from the irregularity of the concavo-convex formative layer in a medium 
front face, and of the irregularity on this front face of a medium, it prevents adsorption with the magnetic head and a magnetic- 
recording medium, and it is formed in order to raise CSS endurance. 

[0066] In addition, in the case of the magnetic-recording medium for contact mold recording method magnetic disk drives, since it 
is desirable that a medium front face is flat as much as possible in order to avoid breakage on the magnetic head or a magnetic- 
recording medium, it is not necessary to prepare the concavo-convex formative layer. 

[0067] As for the surface roughness of the concavo-convex formative layer, it is desirable that it is Ra=10~50 A. The more 
desirable range is Ra=10-30 A. 

[0068] When Ra is less than 10A, since the magnetic-recording medium front face is evenly near, the magnetic head and a 
magnetic-recording medium adsorb, the head crash by adsorption is caused and fatal breakage is received [ the magnetic head and 
a magnetic-recording medium get damaged, or ], it is not desirable. Moreover, when Ra exceeds 50A, since glide height becomes 
large and lowering of recording density is caused, it is not desirable. 

[0069] the construction material and the formation approach of the concavo-convex formative layer — a ************ cage — 
especially, it is not restricted. As construction material of the concavo-convex formative layer, the oxide of metals and those 
alloys, such as aluminum, Ti, Cr, Ag, Nb, Ta, Bi, Si, Zr, Cu, Ce, Au. Sn, Pd, Sb. germanium, Mg, In, W, and Pb, or a these metals and 
an alloy, a nitride, and carbide can be used, formation is easy — etc. — it is desirable that it is the metal which uses aluminum, 
such as aluminum simple substance, aluminum alloy, Oxidation aluminum (aluminum 203 etc.), and Nitriding aluminum (AIN etc.), as a 
principal component from a viewpoint. 

[0070] The concavo-convex formative layer is good also as continuous texture film, and may consist of island-like projections 
distributed discretely. As for the height of this island-like projection, it is desirable that it is 100-500A, and it is more desirable that 
it is 100-300A. 

[0071] The surface roughness of the concavo-convex formative layer mentioned above and concavo-convex (projection) height are 
controllable by the construction material of the concavo-convex formative layer and its presentation, heat treatment conditions, 
etc. 

[0072] As other concavo-convex formation approaches, texture processing by mechanical polish, texture processing by chemical 
etching, texture processing by energy beam exposure, etc. are mentioned, and those approaches can also be combined. 
[0073] As a protective layer, Cr film, Cr alloy film, the carbon film, the zirconia film, the silica film. etc. are mentioned, for example. 
These protective coats can be continuously formed with an inline type or a standing opposed type sputtering system with a 
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substrate layer, a magnetic layer, etc. Moreover these protective coats are good also as a multilayer configuration which may be a 
monolayer or consists of film the same or of a different kind. 

[0074] It may change to the above-mentioned protective layer top or the above-mentioned protective layer, and other protective 
layers may be formed. For example, instead of the above-mentioned protective layer, a colloidal silica particle may be distributed 
and applied to the inside which diluted the tetra-alkoxy run with the solvent of an alcoholic system, it may calcinate to it further, 
and the silicon oxide (Si02) film may be formed in it. In this case, the function of both a protective layer and the concavo-convex 
formative layer is achieved. ^ ^rt^" . , 

[0075] Although proposals . varipus/as' a' \ubncaXing^aye^ar^^6e. generally, it applies to a medium front face with a dipping metho< 
(dip coating), a spin coat methb'd/a spray method." etc., and if needed, it heat-treats and the fluid lubrication agent which consists 
of a perfluoro polyether (PFPE) etc. is formed. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated.^ * s f * *, 



EXAMPLE 



[Example] Hereafter, based on an example, this invention is explained still more concretely. 

[0077] Example 1 [0078] (1) The disc-like glass substrate (0.25 inches in the outer diameter of 2.5 inches, the bore of 0.8 inches, 
thickness) which has a circular hole was prepared for the center section which consists of preparation alumino silicate glass of a 
glass substrate. As alumino silicate glass, it is a mol % displays and the glass for chemical strengthenings which contains aluminum 
203 for Zr02 0 to 2.8% 57 to 74%, and contains [ Si02 ] Na20 for Li20 as a principal component 4 to 14% 7 to 16% 3 to 15% was 
used. 

[0079] (2) The chemical strengthening was performed after washing a chemical-strengthening process, next the above-mentioned 
glass substrate. The chemical strengthening prepared the chemical -strengthening processing liquid which mixed the potassium 
nitrate (60%) and the sodium nitrate (40%), heated this chemical -strengthening processing liquid at 400 degrees C, was immersed for 
about 3 hours and performed the glass substrate [ finishing / washing ] which 300 degrees C preheated. In order to carry out the 
chemical strengthening of the whole front face of a glass substrate in the case of this immersion, it carried out in the condition of 
having contained in the electrode holder so that two or more glass substrates might be held by the end face. 

[0080] Thus, by carrying out immersion processing at chemical-strengthening processing liquid, the lithium ion of a glass substrate 
surface and sodium ion are permuted by the sodium ion in chemical -strengthening processing liquid, and potassium ion, 
respectively, and a glass substrate is strengthened. The thickness of the compressive-stress layer formed in the surface of a glass 
substrate was about 100-200 micrometers. 

[0081] (3) Carry out sequential annealing of the glass substrate which completed cooling, acid treatment, and the washing process 
above-mentioned chemical strengthening for a start at the second annealing room. First, a glass substrate is pulled up from 
chemical-strengthening processing liquid, and it transports to the first annealing room currently heated by 300 degrees C, it holds 
for about 10 minutes in this, and a glass substrate is annealed at 300 degrees C. Subsequently, a glass substrate is transported to 
the second annealing room currently heated by 200 degrees C from the first annealing room, and a glass substrate is annealed from 
300 degrees C to 200 degrees C. Thus, by dividing into two steps and cooling slowly, a glass substrate can be opened from the 
damage by heat distortion. Next, it was immersed in the 20-degree C cistern, and the glass substrate which finished the above- 
mentioned annealing was quenched, and was maintained for about 20 minutes. To neutral detergent, neutral detergent, pure water, 
pure water, and each washing tub of IPA (isopropyl alcohol) and IPA (steam seasoning), sequential immersion was carried out and 
the glass substrate which finished the above-mentioned cooling process was washed. In addition, the supersonic wave (frequency 
of 40kHz) was impressed to each washing tub. 

[0082] (4) As it was immersed in this and a glass substrate was shown in a table 1 at it using the fused salt of the potassium 
pyrosulfate of the down-stream-processing reagent chemicals by fused salt, it processed by changing temperature and immersion 
time amount (samples 1-5). After carrying out washing processing of the glass substrate after processing, the elution test and the 
environmental test were carried out. The result is shown in a table 1. In addition, it tested similarly about the glass substrate 
(processing by the potassium pyrosulfate is not carried out) after the sample (washing processing was performed) (comparison 
sample 1) which does not perform chemical-strengthening processing and processing by the potassium pyrosulfate for a 
comparison, chemical-strengthening processing, and washing processing (comparison sample 2). Moreover, it tested similarly about 
the sample (sample 6) which did not perform chemical-strengthening processing but performed only processing by the potassium 
pyrosulfate. 
[0083] 
[A table 1] 
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[0084] in addition, the inside of the ultrapure water with which the elution test heated the glass substrate at 80 degrees C — 24 
hours — being immersed — a leached moiety — ion chromatography — a quantum — carrying out — the elution volume 
(mumol/Disk) of the alkali-metal ion per glass substrate — it asked. The environmental test left the glass substrate for one week 
under the heat-and-high-humidity environment of the temperature of 80 degrees C. and 80% of relative humidity, carried out 
microscope observation of the glass front face, and observed and evaluated the deposit of the chloride of the alkali by elution of 
alkali etc. 

[0085] After using the giass type of example 2 glass substrate as high valence metal ion content silicate glass (high Young's 
modulus glass) and performing chemical-strengthening processing (480 degrees C, 4 hours) and washing processing, it processed 
with the fused salt of a potassium pyrosulfate, and the elution test and the environmental test were carried out like the example 1 
(samples 7-14). In addition, it tested similarly about the glass substrate (processing by the potassium pyrosulfate is not carried out) 
after the sample (comparison sample 3) which does not perform chemical-strengthening processing and processing by the 
potassium pyrosulfate for a comparison, chemical -strengthening processing, and washing processing (comparison sample 4). 
Moreover, it tested similarly about the sample (sample 15) which did not perform chemical-strengthening processing but performed 
only processing by the potassium pyrosulfate. Those results are shown in a table 2. In addition, as high valence metal ion content 
silicate glass, it was a mol % displays, and Si02 was used and the giass which contains CaO for MgO 12.5% 2.6%, and contains 
[ U20 / 10.4% and Na20 ] Zr02 for Ti02 2% 13% 12.5% was used for aluminum 203 2% 45%. In addition, by a mol % displays, although 
the glass which contains MgO for Na20 2.6% 10.4%, and contains [ aluminum 203 / 2% and Li20 ] Ti02 for CaO 14% 13% 13% was 
used for Si02 45%, the same result was obtained. 
[0086] 
[A table 2] 
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[0087] The elution test and the environmental test were carried out like the example 2 except having used the fused salt of the 
sodium pyrosulfate of reagent chemicals instead of the fused salt of example 3 potassium pyrosulfate (samples 16-18). The result 
is shown in a table 3. 
[0088] 
[A table 3] 
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[0089] The elution test and the environmental test were carried out like the example 2 except having used the fused salt which 
mixed the potassium pyrosulfate of example 4 reagent chemicals, and the sodium pyrosulfate of reagent chemicals (samples 19-21). 
The result is shown in a table 4. 
[0090] 
[A table 4] 





& m % & 


(tIBOl) 








ftm«Na2S207-K2S207*S (250C. 5») 


3.S 




o 




limfiNa2S207-K2S207AS (250C.1I)*) 


2.S 




o 


|S*»2 1 


ft£«fcfcNa2S207-K2S207jH (25OC.30*) 


1.2 




o 



NazSiO? : K 2 S 2 07 = 50¥tX : 50wtX 



[0091] The elution test and the environmental test were carried out like the example 2 except having used the fused salt which 
mixed the example 5 potassium pyrosulfate and the sulfuric acid. Consequently, the same effectiveness as an example 2 was 
accepted. 

[0092] The elution test and the environmental test were carried out like the example 1 except having used soda lime glass (example 
6), soda aluminosilicate glass (example 7). and the BOROSHIRIKE toga lath containing a heavy metal ion instead of an example 6 - 
7 alumino silicate glass. Consequently, the same effectiveness as an example 1 was accepted. 

[0093] The substrate layer which consists of aluminum (50A of thickness)/Cr(1000A)/CrMo (100A), the magnetic layer which 
consists of CoPtCKl20A)/CrMo(50A)/CoPtCr (120A), and Cr (50A) protective layer were formed in both sides of the glass 
substrate for magnetic disks obtained in the example 8 examples 1-7 with the inline-type sputtering system. 

[0094] By dipping the above-mentioned substrate in the organic silicon compound solution (mixed liquor of water, IPA. and a tetra- 
ethoxy silane) which distributed the silica particle (grain size of 100A). and calcinating it, the protective layer which consists of 
Si02 was formed, DIP processing of this protective layer top was further carried out to the lubricant which consists of a perphloro 
polyether, the lubricating layer was formed, and the magnetic disk for MR heads was obtained. 

[0095] When the glide test was carried out about the obtained magnetic disk, neither a hit nor crash was accepted. Moreover, it has 
also checked that the defect had not occurred on film, such as a magnetic layer. 

[0096] Moreover, when weatherability and a life were investigated, degradation or the defect of the magnetic film resulting from 
deterioration of a glass substrate front face etc. were not accepted. 

[0097] The in-line-type sputtering system was used for both sides of the glass substrate for magnetic disks obtained in the 
example 9 examples 1-7, sequential membrane formation of Cr substrate layer, a CrMo substrate layer, a CoPtCr magnetic layer, 
and the C protective layer was carried out. and the magnetic disk was obtained. It was checked that it is the same as that of an 
example 8 about the above-mentioned magnetic disk. 

[0098] The magnetic disk for thin film heads was obtained like the example 9 except having made the example 10 substrate layer 
into aluminum/Cr/Cr. and having set the magnetic layer to CoNiCrTa. It was checked that it is the same as that of an example 9 
about the above-mentioned magnetic disk. 

[0099] Although the desirable example was given above and this invention was explained, this invention is not necessarily limited to 
the above-mentioned example. 

[0100] For example, the heating temperature of fused salt, such as pyrosulfate, a class, immersion time amount, etc. are not limited 
to the thing of an example, but according to demand quality level etc., are changed suitably and can be carried out. Moreover, a 
washing process can be carried out after the process of the arbitration in a production process if needed. 



[Translation done.] 
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(57) [gift] 

(5SK*m*yf a, mMcmi-vw^nz) ©sit 



-4 o o *cr*sc tzimt-rzn&m i ~3 ©o-r 
i*. 

mmis] immv&mw. 2 5o-c~3 5o-c-c 

6 3 i§Si£©Sg#s. 2 5 0 'C~ 3 0 0 *Cr 

$>z> c i *i#Sii-r zmmi - 5 ©ivrft#>— js«cia 

t*«ci -r sussi i ~ 6 ©i>fh*»- ^tc 
ia«©tff ?8tasiwg#m#^ xs«©ssjg^a. 

is i - 7 ©o-rn^-JS«:Ba*g©ftfii^«tt:ffl^7 * 

set %#i&i-r &ta*3i 1 - 8 o^-ftm*- 

[ff*^ i o 3 tt i ~ 9 ©i>i-ft*>-JiK:§e*e© 
tSfRtaiiHKttra**-? xs«©Sjg*-a*ffli»r»6nfc 
tf«fB»«Jftm^7 X*«Lh«C. 4>fc < £ team** 

gtbfcJ: ££#«£TStt&ia»S«*:. 
[#S93©l**ifc§fti|in 
[0 00 1 ] 

[0 002] 

tm t a» b x &ei#tt{c«n s *s«*<& e s ft 

■COS. 0J*.tt. fiSm^-* X^ffllSiLtB. r^s 



(2) !|#IB¥ 1 1 - 1 8 0 7 3 8 
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[0003] f»«sa«S<«(*ffl^7XS«i L-C». SSffi 
XS«£fl§t>-5C£*^l>. 

[ 0 0 0 4 ] y ^*>££*rb/c#-7XS&£tit 

io *i5T^#y©&a* j p,g®££*c£*i£< , r 
©sib******.* c twm* vi\ 

[ 0 0 0 5 ] WAtt. tf^XtpOTW) •€■ 

tii o fe-f +>*s©^#i»r Ji-*y -f+>4g^L/. 

4 * >£fcgB©£3»tiJJMc iot*7 (CSSit, >ffifg 

g&©#^ xiscr^* y ©sffls&iraa £ 
[0006] y *>£^?r LfctiN8fa& 

20 JSftffl^7^»«©*ccB. -fb^{b«Hffi%ffi3%<r 
«>^©3SS*WrS5ie«>4.S*s > c©lS^tc*JOT 

fer^w* y©saj^R9Si&s. 

[0007] 

s*i^T^*y©?gm*irajBi^-2.*j. rju*y©^m 

[0008] *^»±iaWR©Ttc&S*ifcfe©T* 
30 <]. Af^^SS^^CT^Afyc^ffi^riKl^U^U-CW 

«tr * sf»«sa»«*ffl^7X»«©$Sji*ttso-tt« 

[0009] 

[RiH*»ifcr*fc«>©^©] ±iasfl«j*^«-*/£«) 
Si^tcajffb-cjtaffit-scit?^ TJU*y©Sffi%*L/ 
40 gaL--c*aa-rs£^7xss^6©T^*y©^ai* 

©ft^»CC*4S i -0-Na©*SB»KJIS3!n'6 > f 

>«tS i -0-Na©Na*«i:aW;i->£&U J/^V 
(S i-O-H) tftt), Jt<ommtcJ:r>xiy 

js-frmifimfrzirixtfjxmffi-cs i -o-s i© 

[0 0 10] -T&ftfe. *^ttfe(T©^fi££L-C* 

a. 

so [ooii] <«fiR i ) r jv* y -f^>^Wlfcf« 



[0 0 12] <mm2) 7)ViJV -f*>£^WO/d»$8 

itmm^m^icmt^m^ttmmm^mA s # s c t * 

C0013] <ttj£3) ?§ase*s. tn«gg$#y^A. 
fcratntJ-Mj'jrA. fiftifc-ksP^y^A. ssst*^ h 

[0014] (®f£4 ) ®im<Offi&M> ^BSSfiXtt 

?stass~ 4 o o -era s c t **m. t z m& i - 3 

[0015] <t&j£5 ) mm&<DM&i>K 25CC-3 
5 0 , C-C*SCi4#iit5Ml-4©l>m*- 
te5aiS©tt&iai§J«fcfB#5*£«©S?ji:fr&. 

[00 16] <mf&6) ^BSft©jae*i. 2 5 0*C~3 
0 0^*SC£*^®<brs^?JJj£l~-5©^,>rtt#.- 
^£^a^S©t#?8faSi^{^ffi;tf5*at5©$^^^k 

[0017] <#J£7 ) ^IH&fc«fcS^B#|l8*s. i # 

-3 o»-c*.sc<t*!it«i-r-5^i~6©t»m*» 
[ooi8] mm ) t#«iais$<*ffl^*gtg#. 

-srzsnmm i ~7©c^ft^mBa»©«*8ias««<* 
[0019] <«to&9 > timiaf&«#ffl#7Xg1g#. 

[0026] <«fcai 0) ««i-9©t,»rn*— tcia 
«Ba 1/ c i © t t *f»#ia»Jdjl<*. 

[002 1 ] 

-ctes-rsc^-e. T;w#y©£iij*i»i< 

jvij y ©jga^gL < m*-icx*7*w&&®mi,-c^z 

[0 02 3] 



(3) ^Fffl^F 1 1 - 1 8 0 7 3 8 

4 

[0024] *:^©t«afaiiia5»fla^7^«ffi©$iji 

[0025] CCT, tfEHSfflflfitt. enlOKH.S, 
O,) ©igT. — jKJCMjS.O, (MttTJl^y^fi. T 

^*u±jg#JS. •€•©<&©£«. 7>*->5A3?£g? 

"T) "C^StlS. 2 *MDW8Ptijm (MHSO, (M 
[.0 02 6] b-056^«ti trtt. 7rt>#y£JS v 7>l> 

#<)±m&m. r>*--?A. suss, (i) . 

£3(11). &(II). 95iAfti<0**iW6*i 
5. 2e£tt. 9HMH& «»ttROTRt)ac>i»0«Mi 
*>6tt. fo5g»*y^A, bPStK^h y^A&i**! 
SH»**a<kL,-CB. r^*'J^K (Li. 
20 N a . K. Rb> C s ) , Ti^tj x )iM&M (Mg, C 
a. Sr. Ba) . 7>*-£A. #*J9A. ffi. 
y^A. t^?^. D^A«cf©^*sptf6nS. £ 

y-5Afti-*(s?soi>. 

[0027] lfp|KBKttKCFinU(«tta. *ti-eti- 

««:«SE©*msci:«:<t- 3 -ct > ^^ns©r. sse@% 

TJi/* y k ± 0 8tK*©*Sa#«lWft+K:*fa'r**«. 
*&&£©t£Ji<:l:&iti*% flQ*. * C i K J: 0 JSK^SRO' 

/xttfo5gK^{c^-rc<b*ir**„ neiHcfcrtifaK 

40 *>fit,». 

[0 02 8] «B8ffi«C r«tf|j 3*«&B, 

[0029] s^©ias«. %©ma£xe^%tss 
£tLtc*n«J:|.>. r;v*y©Sffl%ffli$iJ-r*Jam© 

jftri*. iagK-etiSi'tK^Utct^. 2 1 5-3 d o 

•cti±trst. 7;v#y©&ffi*Hfnte&*a>ifeS(,> 
«-tfPKitt<as©'r»*i/ir>. — //9x«ffi©# 
W«c^-»r^ffifea[&i-*HiTi/. tanks or 
so ««ieMijK^<b i/fc <t *©ffl«fl«jJ5c<satttc*j«r>T:ras 



(4) 

5 

±tzZ>tcti>. 3 5 0-C-4 0 0-C«Ti«Ci^ 

3 0 0°C-3 5 0'C«T^-r*C<h^f*UC^ « 

ta®S- 4 00*C(J:9*?£b< ^SlSSXMtBS 
g-3 5 0°C) -C*^C<L^$L<, {b^ltLTt* 
ftl>#^*K:o^-CfcJ:2 5 0T:-3 5 0 0 C 
L<(J2 7 0°C-3 5 0°C) -C&&Ck&£*)ftiL 
<, {t^^tLx/t^^^iCOlir«2 5 O'C-3 0 0°C 10 
(3 L< &2 7 0°C-3 0 O'C) -C&£C<t# 

<fc05?*uc^o b-n«^^y<osi^K3 0 0-c« 

jRLTffi8^fi<!:&&fc&2 2 5T:rfc&I&Wc& 

$>^o ffiS7K^u^A(Dg^jJ2 i oxrc**. mm 

5-1 O^flSa^Ofi^Ol*. 

C0 03 M a*. toioswswKiijai 

[0 0 3 2] Jl/WlSiim 7^*U^t>^ 30 

Tii^^s/y^-fitf^** rjvsy^a^ y$r-h*/ 
[0034] r^^vv^h^xiim si 

O, : 6 2-7 5*S%> A l a O, : 5-1 5SS%, 
L i i O : 4—1 011%, Na a O : 4-1 2fiS%, 
Z r O, : 5 . 5-15 mm%*33&ft± OtMt^ 
iifcK, Na 2 0/Z r O,CDSffl:b^0. 5-2. 
0, AUO^/ZrO^mSJt^O. 4-2. bV$> 
ZiV&mttMiiv*. $>Z>WZ. SiO, : 62-75 
W°/ Q . A 1,0, : 5-1 5fi*%, B,O a : 0. 5- 
5MW%, L i j O : 4 — 1 0 SM%. Na*0:4-1 5* 



ftmW-l 1 - 1 80 73 8 
6 

2ff°/Q. MgO: 0. 5 — 5It°/o, CaO : 0. 5 

— sms%, sb,o,:o. 01-1. omm%ttf& 

tc. Z r O^^SWiti 
Q^a£&<rfctf>CCW:, *)l%$&ftT. Si0^5 
7 — 74%, ZrO,£0 — 2. 8%, Al I O i ^3- 
15%, LiO I £7-16%, Na,0£4-14%^ 

it-re cite J: ot, JB&J&fr, ffiffiJ&fcB 
[0 03 5]^, iJvXWmX. {VmitZi&^t L 

[0 036] *^rit <j«tci£D, fin^u/cib^ 
>£{t^S£{b«*ffi«*<E>4 4 * >£&i^b^?£ 

[0037] ct-c, ^ oris, issssu 

[0 03 8 ] ffififi #^*©$s^fiK 
(Te)KT©Mit, ^X*<OT^*y tf> 

[0039] <t^<b«ai«c£ ut«, y o a 

(KNO,) , ISK^hy^A (NaNO,) ..JHt*V 
/c^O (Wittf, KNO a + NaNO s , KNO J + K l C 

0!&£) ©saiiffi, *>si^{^ cn^oisctcu, a 
[ o o 4 o ) mtmmz, a^^w^^on^h. 3 

5 0*C-6 5 0*C; !t$tC3 5 0"C-5 0 0*C, 36tC« 
3 5 0 'C- 4 5 0 'C-C<fc* C t tm& L^K 
[004 1 ] Sa^H^ im^tKMfoJlMVWL* 

*»e> , 1 ^ra-2 6 ^K^st-re c tifiift* li^. 

[0042] ^7^Sfi«i^Mt ^fflffiJCc^®OJ5 

0-3 0 0 ^mggit^C^WH^ 
[0043 J.*«jrctt, ( b'P« 

3 BMft^oSHfttt, X«{b^S^b^?«) r«HlV*l» 



7 

g*2 0 0^3 5 0'C(Cfil/T*i< C£*»»*l/t». 
[0044] b-a6ftK^?©^»^«<t^<fcMfflS 

5c<t#&?$iA>. cntt> *7-7*Sffi©am©— sbt 

C 0 o 4 5 ] Xmixte. eaSEK&^Djg&y&Xtift 
^fb«ig?SK:J:£A&g©«. i§St<fi*>6#7;*g«£ 
3IS±tf» ^#©f££*m*C£**r-*-SJ:5Kflfr 

vxmmz'&fttzmmt. i *c/#~ 1 o o 

«f(C 5 *C/#~6 0 °C/$3\ $ t>iCte 1 0 *C/#~5 0 

[0046] xmixa. _tfe^«*Df$. mi*. 
x&umvminmm tuz>. 

[0 047] *7XlS?;tSt -Silgt*. 1 6 0 0 'C 
/#~2 0 O'C/^-^ #K 1 2 O 0 'C/:5>~ 3 0 0t/ 
Se.«CB8 0 0*C/^-~4 0 0-C/^-C*SCi*s 

[0 04 8]^ifOtftli 1 b-hVaji'ff 
^PaiSSiJ) ©tS.^*i . Sf * U< « 1 0 0 -O- 0 "C. 3 

6(cjf * ( / <»40 , c-io -c<Di&Micm!&2-&t:ft>? 

Ct&itf£U\ 

[0049] ^7^SS*»«{C#ft4S-t±Sl^ffl». «T 

ffi^itfe©i5fej*tt©K*>e>. i o#- 6 o#gg-c*> 

[0050] LTtt. *. jg*. 

[0051] *%fflx&. ^kj&c. {b33£fb*!Hi* 

[0052] #fS93-ett. Sj&I*?*©£:g©I*l©& 

^Kfoc ru^osc^sij cpmm, zmtm 
[oo53] mwm*. &z>f%mmwc8m& z&m 
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[0054] mmtmt. &m&m.&mwc&&icj: 
[0055] ±ie*»w©f»$8ia#^ffi^7xss<D 

7i/a«jectCi*s«c< 1 attg^ c ©MfcX-'l' 
* 'J ©&tfi-£ t ->-^«:ifSH-r£*P§7!>if££ L,i7-©H 

[0056] ^tc *mi<o\%®sm®&Kr>\,*xmi 
m^xmhti-rttiffl.immftm*f^xmm±ic. >pk< 

Jl-f ^©ffi©)li L-Ctt^©fc©*€Sfflt?#S. 

[0057] *mm<Dmmmm#v\z. r^t> w * 

®m lx^ z<dx. ffitmx.vmiiitic&inm^mmmz 

[o 0 5 8] «t. mmmm#<D—M± Lxm^s&m 
m#ic^xi&wirz. ®%smmm*> a^. mm? 
y^^ffl^5xs«-bcc, Tta^, mffia. bpo^ 

[0059] ieaia^i«»«i:*jW*Tfi6gK. Mtemic 

fctx&'M.imstii. Timtuxa. wz.i*> c 

r. Mo; Ta, Ti,W, V, B> A 1 *£©#»& 

tea. m$em&fo±m<m*tf>h. cri^cr^ 

bXi*Z>. mZ.it, Cr/Cr, Cr/CrMo,Cr 
/CrV, CrV>CrV v Al/Cr/CrMo, A 
1/Cr/Cr ^©^JlT*B^*^V6ti4. 
[0060] fiat±P©tW«^fcWK3tiJ5:^. •. 
[0 0 6 1 ] JSttSi.U-Ctt. *«*JfC(J. WLtf. C 
oiiffi^itSCbPt, CoCr, CoNi, Co 
NiCr, CoCr ja. CoPtCr, CoNi.P 
t. CoNiCrPt, CoNiCrTa, CoCrP 
tTa, CoCrPtSi OH i'©«14tiBI*^tf Zti 
S. ffiEtt®**iSI4]gS (MiUX. Cr, C i-M 

o. cry&£') xk-$ii,x ; 4 xoimzmitc&ia 
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mm (.WiUt. CoPtCr/CrMo/CoPtC 
r . CoCrTaPt/CrMo/CoCrTaPttt 
£) <tOfc«fct>. 

[0062] fi5«,fitSS!^ y F (MR^ ? F ) Xfct*§9 
«*H8i!ffl^» F (GMR"v7 F) ttfO.<D®&M±b~C 
tt. Co&££K. Y, Si, #±S5c5St. Hf. G 
e. Sn, Zn*6a*?3n*^WgJ7cJR. XBtftfc 

5. 

[0 06 3] aftttBibri*, ±ia©flfe, 7*.=y 10 

•/h*. «-*±«3fi<>. SiO„ BNKZiPZiiZ 
*KffiB>f«:Fe. Co. FeCo, CoNiPtfO 
OttttTWaiK 3 ft fc«fi© £f 9 .=■ » 9 ft £T * r» T 

*«fci>. nsHtx. pwss, «a§!©i>rft©ta 

[0064] iHtfy^fiSiia. mmmowazmm-rz 
mttrcmtztxi. taa&iM<Bfimjmp*mmxM 

KS3ft&<,>. 

[0065] C©|!0flJfJj£®tt. #S)Mffi82»*Sfi5m 20 

EJOfcJ: o r. m^.^ v F £«£»S3SiJ«{* i ©KS&B5 
±L. CSS«^tt«iai±3«&S«r»J!K3ti«. 

[0066] s^iBiiwnaa&MT 1 ■/ * *3£gE 

[0067] BDi£WESHCD^MifI3tt, R a = 1 0~5 
[0 068] Ra#l O^x^X F n-A*»DJg^. 

S*ffeMMKS9*<PCircis <&(,>. *fc. Ra* 
5 0*>y* Fn-A£ja*.£J§^. y^F'WFjW 

[0069] w^fm<Dtm&.zmf&xm*&imiD 

«. A K T i , Cr, Ag, Nb, Ta, Bi. S 
i. Zr> Cu, Ce, Au, Sn. Pd. Sb. G 
e. Mg, In. W. Pbm>&m*>ZtihO>ei&. X 

1 #ft^»A 1 ilfbA 1 (A 1 , 0,fc£) . SftA 
1 (A 1 Ntt£) il^fcA 1 *£tifc»-£rs&||?* 

[0 0 70] HQgffiJIttv lllfc?i'^ft-li 
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C>. t©Btt3Se©i&3B. 10O-50 0t>^h 

a-Ar*sci*is?*t/<. 1 oo~3 o ojf>yx 
F a -a-c&S c i*s J: » * 

[0071] i^cfciaa^^wafflffiSRo'Daei 

*H«#*«e«i: o -cffrtlfsrc » s . 
[0072] itXDWaMtf&T&t l-cb. ^Wjw^k: 

ini & £MPtf 6 ft . *n £©*&*«*£*># * c i 

[0 07 3] fiHM&t/Ct*. «*.«. CrR Cr£ 
ft*. Cft6©«SIKtt. TflWf. titter 

>7 w >fflxt*Bw»iaaix^ ^ * o zstmrnrcmikL 

[0074] ±RfiW»±(C. *«l»0±EfiHW(C* 
JI©ftft»)&C. f-F'7T^3*'>'7> : S:rJl'3-^CD 

[0075] nM&Lra»«MiftaBIWft3ftT 
— «»kb. A-^Wn^yi-^ (pf 

pe) mni>e>tj:zfBi#mm*> iMSKf^ ?f> 
nwru, ii»ncjecji«Maji*ffo-c»«Ta. 

[0076] 

[0077] »fcWl 

[0078] ( 1 ) X/^^S«©SSI«i 

^R®K©«5^i« «*&2. 5-f>^. rtSO. 8 
J?£0. 25^>^> *fflltfc. T^5^-> 
y^r-fF^^iLrtt. *^%^T. SiO,«5 
7-74%. Zr'6.,*0~2. 8%. Al,0,*3^ 
15%. Li,0*7~16X, Na,044-14%i 

[0 07 9] (2) fb^lbxfi 
%(c:'±e«f9xgMi«tt)Mt <b^i<b%*6L//c. it 
%mOA. mSiti})^^ (6 0%) iWK^FU^A 

(40%) zm&ifcit^itwm&immv. c<oit 
¥&nwmmz 4oo -cicim 0.300 -cic^ms n 

fcl5fe^^©^7XSfi€:*fj3^iaS?SL-Cffofc. C 
0««0»K. ^7^S«©^®^#3&Hb^5fi{b3ftS 
J;^K-reft:«6. «»©^5^S«*J«ffi-r«»3ft« 
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[0080] c©<fc ^k. <b^flAy»ftcc«si*!B? 

J¥3tt, fil0 0^200»(m'C*-5fc. 
[0081] < 3 ) maa. ft^IS 

-rf&K&te-r*. it^ittmm^tfvxmw. io 

£3l&_Bf. 3 OO'CKflO&Sfatro&m— tfc^cc^ 
iSi,. c<o#-ctti oflflflGHt ot3 0 
«*^-r*. -3t>-c. ^-^»^e>2 oo-cicjjnj^ 

3*irc^^-^^(C^7XS«%^jML,. 3 0 0 *c 

a'&zoo'cs-ctf^afefc^-r*. c©j:^k:zi 

fc^7^i«4, 2 0-CCD*«{camUT^L/ir)2 0 



r*3-*) . i pa (XMejR) osgHtwcjoftg 

0 k H z ) ZWtSaislz. 
[0 08 2] (4).«lfett(cJ:&«aXS 

«Xfts«-c«n«ffoA: (smi~5> . $sm&&*} 
mvtt. i tc^-r. &*s, itt&nfcaMia* 

^bSaa&^b-affifEK*'; ^AKJc&teSfctTfcfct^i* 
» (jJHWMttffofc) <ibtSs«4l ) . ftCHfeWMt 
HmRVjS&Wemt&Drt* ( fcrn«ffl** >; 9 Ate 
J:«JSnt*r) <H*8W2> fc^TtEWKef-;* 
ho/t. {b^^astffoftfoitK^y^A 

[0083] 

m i ] 





ft 3 * & 






mm 


LiJta.KD&IHintta 
(wool) 






3.4 




o 


ifc&sa*42 




2.0 




o 






0.1 


i. 


o 


SW2 


mfc*K2S207»I (250t,10ft) 


0.1 




o 


sma 


ftfMSK2S207«! (25(KU5») 


0,1 




o 




ft?SfifE2S207£! 59) 


0.0 




o 




ft?S£KK2S207«8 OOOT, 5fl) 


0.0 




o 


ftt*e 


K2S207fel<Z>* (300t. 5») 


0.0 




o 



[0084] ft**, &ffiittfe(3» 8 0 -CtC 

y&JR^^OffiUtiB (wmol/Disk) «*/c. 

tt. SS8 0U ♦S*tSfi[8 0%©lgM^Sfa^TK:^ 

[0085] XttW2 

#7* iU 4t*»{U«ai (4 8 

0-C, 4B$KI> KClWMBlfrfT fnStH^V 

I^Rtf«*«»*ilteUfc (KH7-14) c Ms, 



tfft^A*S&<D2/^:*g« (truant*'; 9 ACCj:2fti 
SiiifT) (H«K»4)«:oi>t4H*fe«hL 

40 ^«La©^*tfo/cKf4 (M»l 5) Klo^TfeH»CC 

S iO,*45%. A l a 0,^:2%. L i , 0£ 1 
0. 4%, Na,Q«2. 6%, MgO£12. 5%, 
CaO*12. 5%. TiO,£13%, ZrO,^:2% 

^wr^^7^*ffiflBb/t 0 ^e^%a^r. S i 

0,5:45%. A1 1 O j 5t2%, Li,O«rl0. 4%. 
Na 2 0£2. 6%. : MgO*13%, CaO^:13 
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